The pituitary adenohypophysis was obtained from thirty buffaloes-cows, their age's ranges from one month to12 years. Sections of adenohypophysis tissues were immunostained for α, βa, and βb subunits of inhibin hormone. Positive immunostaining specific for the α subunits of inhibin were detected in the cells of the follicles of the adenohypophysis in all ages. Moreover, immunostaining specific for the inhibin βa subunits were strong positive at one month, weak positive at 4.5, 8 and 12 years and were negative at 8 months and 1.5 years. However, the immunostaining specific for the inhibin βb subunits were positive at one and 8 months, 8 and 12 years and weak positive at 4.5 years and negative at 1.5 year. RT-PCR analysis revealed that both α and βb subunits are expressed in all ages except at 1.5 years old animals while βa subunit is only expressed at young age.
Introduction
There is worldwide interest in buffalo as an animal for meeting the growing demands of meat and milk in developing countries. One of the major breeding problems in buffalos is its low reproductive efficiency. Ovarian cyclicity is regulated by hypothalamic hormones, gonadotro-Immunohistochemical studies on buffalo adenohypophysis Attia et al.
pins and ovarian steroids. Endocrine investigations of the hypothalamo-hypophysial-ovarian axis are needed to gain a better understanding of the reproduction physiology in buffalo and to be able to manipulate reproductive mechanisms to derive the maximum benefit from this animal (Mondal et al., 2007) .
They regulate the reproductive system by acting on the pituitary gland and by blocking the synthesis of the FSH-β subunit and therefore the secretion of FSH (Burger and Igarashi, 1988; Attardi et al., 1992; Burger et al., 1998; Knight and Glister, 2001 ). Inhibin are heterodimeric molecules containing an α subunit and either a βa or βb subunit, which are connected to each other by a disulfide bond. If the dimer consists of a βa subunit the molecule is called inhibin A, and if it consists of a βb subunit the molecule is called inhibin B (Miyamoto et al., 1985; Robertson et al., 1985; Mason et al., 1986 and Igarashi, 1988) . The three subunits are products of separate genes located on chromosomes 2 (α and βb subunit) and 7 (βa subunit) (Robertson et al., 2004) . Inhibins are members of the transforming growth factor β (TGF-β) superfamily and are dimeric in structure (Evans and Groome, 2001; Robertson et al., 2004 a,b) . Inhibin is a gonadal-derived heterodimeric glycoprotein hormone, which selectively inhibits the secretion of follicle stimulating hormone (FSH) from the anterior pituitary gland (Burger, 1988 ; Kandiel et al., 2008) . In addition to its action on FSH through hypothalamo-hypophyseal-ovarian axis, inhibin may also plays an important role in regulation of folliculogenesis through autocrine and paracrine control (Findlay, 1993) .
Both α-and -subunits of inhibin are generated by proteolytic cleavage of two independently synthesized large precursor molecules (Mason et al., 1985 (Mason et al., , 1986 Forage et al., 1986) . In several species, the most predominant form of biologically active inhibin identified has a molecular weight (MW) of approximately 31-32 kDa (Robertson et al., 1985 (Robertson et al., , 1986 Rivier et al., 1985; Fukuda et al., 1986; Miyamoto et al., 1985; Ling et al., 1985) . In addition, inhibin of different MW has been isolated from various species including cattle (Fukuda et al., 1986; Sugino et al., 1992) . Two major forms of inhibin (129 and 63 kDa) with little proteolytic cleavage/processing of the large precursor in the buffalo follicular fluid were determined by (Ganguly et al., 2010) . The objectives of this study were to immunolocalize inhibin α and (βa and βb) subunits and to investigate the expression of inhibin mRNA in the buffalo-cows adenohypophysis.
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Material and Methods

Animals and tissues
Immunohistochemical localization
Immunohistochemical staining was generally performed as described by (Mousa and Mousa, 1999) . Formalin-fixed and paraffin-embed-ded tissue sections were stained immunohistochemically with antibodies against the alpha and betasubunits of inhibin. Sections were deparaffinized in xylene, rehydrated through graded ethanol, and washed in phosphate-buffered saline (PBS; pH 7.4) for two times 10 min each. The sections were then incubated with 0, 25% (v/v) biotinylated secondary antibody (Vector Laboratories) diluted in PBS containing 10% normal goat serum to reduce the non specific binding. The sections were then incubated with 2% avidin-biotin complex. The reaction were visualized with di-amino benzidine tetrahydrochloride (DAB) (Sigma) 0.025% N 0.05 M PBS. The stained sections were counterstained with Mayer's haematoxyline (Bancroft et al., 1996) . After that, the sections were washed in tap water, dehydrated in alcohol, cleared in xylene, and mounted in DPX. Photographed by Leica digital microscopy. Control was performed by exposing section to normal goat serum instead of primary antibodies. A 100 bp DNA ladder molecular weight marker (invitrogen, USA) was used to confirm expected molecular weight of the amplification product (Tabel, 1).
RT-PCR analysis
Results
Positive immunostaining specific for the α, βa and βb subunits of inhibin were observed in the basophilic cells (Gonadotrophs) of the buffalocows adenohypophysis at one month of age. (Plate.1). Positive immunostaining specific for the α and βb subunits and negative immunostaining specific for βa were observed in the basophilic cells (Gonadotrophs) of the buffalo-cows adenohypophysis at 8 months. (Plate.2) . Positive immunostaining specific for the α subunits and negative immunostaining specific for the βa and βb subunits in the basophilic cells (Gonadotrophs) of the buffalocows adenohypophysis at 1.5 years old age. (Plate. 3). Positive immunostaining specific for the α subunits and weak positive immunostaining specific for the βa and βb subunit in the basophilic cells (Gonadotrophs) of the buffalo-cows adenohypophysis at 4.5 years. (Plate. 4) .
Positive immunostaining specific for the α and βb subunits and weak positive immunostaining specific for the βa subunit in the basophilic cells (Gonadotrophs) of the buffalo-cows adenohypophysis at 8 and 12 years were observed. (Plate.5 and 6 respectively).
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Expression of inhibin α and βb subunits mRNA were detected in the adenohypophysis of the Egyptian water buffalo Bubalus bubalis at all ages studied relative to internal standard (563 bp) of 18S r DNA. Inhibin α band with molecular weight of 217 bp was detected in all animal ages as shown in figure (7) whereas inhibin βa band (209 bp) was detected only in the early age (1 month). Expression of inhibin βa mRNA was not detected in other ages. The inhibin βb band with molecular weight of 218 bp was detected in all ages except at 1.5 years.
Discussion
Buffalo has recently gained a lot of attention due to its high milk yield with high fat percentage, tolerance to hot and humid climate, lean meat, draught ability and a reasonable growth rate on roughage feeding. Buffalo, as domestic animal with its predominant home tract in South East Asia and Mediterranean, has found great acceptance in the rural economies of Asia and Africa. Some peculiar problems of this species as late maturity, silent heat coupled with poor expression of oestrus, irregular oestrous cyclicity, seasonality in breeding, anoestrus, low conception rate, long postpartum interval and repeat breeding etc. have been the major constraints leading to low productivity (Madan et al., 1993; 1996) . A considerable attention has been focused in the last two decades on utilizing reproductive endocrinology as a means to identify problems specific to this species and to devise means for augmenting its reproductive performance.
Activin and inhibin were first purified from mammalian follicular fluid as factors that regulate the secretion of follicle-stimulating hormone (FSH) from pituitary cells in culture (Ling et al., 1985 (Ling et al., , 1986 Mason et al.,1985; Rivier et al., 1985; Vale et al., 1986) . The inhibin is also secreted from extragonadal source such as the pituitary gland and brain (Lau and Li, 1987; Roberts et al., 1989; Schlatt et al., 1991) , the placenta (McLachlan et al., 1986) , the adrenal , pituitary glands , lung and the spleen (Meunier et al.,1988) . It is now clear that activins and their two functional modulators, inhibins and follistatins, control reproductive function by exerting effects on the pituitary as well as throughout the reproductive axis. The endocrine function of inhibins as gonadal feedback modulators of FSH production appears to be more physiologically relevant (De Kretser et al., 2002; Welt et al., 2002 ; Bilezikjian et al.,2004) . Expression of the inhibin subunits, in particular the -subunits A and B, is widespread, and activins act as autocrine/paracrine regulators of cell functions in a wide range of tissues, including the gonads, adrenal gland, liver, bone and bone marrow (Vale et al., 1990; Spencer et al., 1992; Centrella et al.,1994; Zhang et al., 1996; De Kretser et al., 2000) .
Inhibin is a heterodimeric peptide hormone produced in the ovary that antagonizes activin signaling and FSH synthesis in the pituitary. The inhibin β-subunit interacts with the activin type II receptor (ActRII) to functionally antagonize activin. The inhibin α-subunit mature domain (Nterminus) arose relatively early during the evolution of the hormone, and inhibin function is decreased by an antibody directed against the α-subunit N-terminal extension region or by deletion of the N-terminal region. The α-subunit N-terminal extension region interacts with the activin type I receptor (ALK4) to antagonize activin signaling in the pituitary. (Jie Zhu et al.,2012) . The passive immunization of mares against inhibin during the follicular phase of the estrous cycle results in a marked increase in plasma concentrations of FSH and estradiol-17f3, and in the ovarian follicle population. These data indicate that immune-neutralization of endogenous inhibin enhances a rapid growth of a large number of follicles and results in multiple ovulations in mares, largely due to increasing secretion of FSH from the pituitary gland. The control of secretion of FSH by a blockade of inhibin bioactivity may become a new method for controling folliculogenesis and ovulation rate in mares. (Nambo et al., 1998) .
Both inhibin a and b subunits were detected in the pituitary gland of buffalo-cows by immunocytochemistry. The immunoreactivity of inhibin b was stronger than that of the inhibin a subunit. The immunoreactivity for inhibin b appears to be localized in close contact with gonadotrophs. (Bilezikjian et al., 2004) , these results augmented our findings, that b was stronger in reaction than that of the a. The inhibin-α subunits were positive immunostaining in the adenohypophysis cells (Gonadotrophs) at 1, 8,18 months. These results were supported by Terzano (2010) who stated that, plasma Inhibin-A concentrations began to gradually increase four weeks before the onset of puberty (18,83 and 13,07 ng/ml, respectively at puberty) and this increase continued throughout the peripuberal period . So, these results imply that inhibin-A can be used as a novel marker of the onset of puberty in buffalo heifers.
In the reproductive system, activins and inhibins have been found to regulate the release of gonadotro- Inhibin is involved in folliculogenesis by negative feedback effects on FSH secretion in buffalo (Mondal et al., 2000b) . Peripheral ir-inhibin concentrations were negatively correlated with peripheral progesterone concentrations in buffaloes indicating that corpus luteum is not a source of peripheral inhibin in buffaloes (Mondal et al., 2000a; Mondal et al., 2003a) . The peripheral plasma ir-inhibin concentrations were compared between buffaloes which exhibited over oestrus and those which had silent estrus reported that plasma ir-inhibin levels were significantly higher in buffaloes that exhibited silent oestrus indicating that this could be one of the reasons responsible for poor expression of oestrus (Mondal et al., 2002a, b; 2003b) .
Inhibin-A may provide an index of follicular development (Lockwood et al., 1996) , but studies exploring the relationship between controlled ovarian stimulation, inhibin levels and ovarian follicular development in ruminants are limited (GonzalezBulnes et al., 2002; GonzalezBulnes et al., 2004) .
A significant increase in inhibin levels through late luteal to perioestrus
phase is suggestive of a vital role of inhibin in folliculogenesis (Mondal et al., 2000a; 2001b) .
When choosing a semi-quantitative protocol to determine RNA expression levels by RT-PCR, many parameters must be taken into consideration (Freeman et al., 1999) . One of these parameters is necessity to study different markers in the same sample. An oligo (dT)18 primer was used instead of gene specific primers in the first strand cDNA formation to synthesize cDNA from the total RNA present in the samples, which will include a common expressed genes (housekeeping genes) like 18S rRNA (Zhou et al., 2010) , as well as the investigated target genes (inhibin α, βa, and βb). This is a very convenient method when a single RNA marker has to be analyzed in a large number of samples. On the other hand, assaying several RNAs on the same sample, we preferred to work on the same cDNA product in order to reduce the variability due to the reverse transcription reaction. Popovics et al. (2011) examined the regulation of gene expression of α, βb, and follistatin by local and endocrine hormones (GnRH) in pituitaries from female rats and in perifused pituitary cells by RT-PCR.
The expression of inhibin βb was higher than βa in the pituitary gland cells, these result was augmented by (Feng et al., 1995; TenaSempere et al., 1999; Toebosch et al., 1988) , which stated the Sertoli cell produces two βb subunit mRNA transcripts, which are under differential regulation, and normal expression levels of the βb -subunits appear to be considerably higher than those of the βa-subunit. inhibin βa is actually the predominant form (MacConeilly et al., 2002 
